De novo discovery of bioactive cyclic peptides using bacterial display and flow cytometry.
Cyclic peptides are increasingly desired for their enhanced stability and pharmacologic properties. Due to their limited conformational flexibility, cyclic peptides with C-to-N-terminal peptide bond and a disulfide bridge can confer high target binding affinity and resistance to proteolytic enzymes. Challenging drug targets including protein interaction surfaces can be successfully targeted using peptides rather than small molecules or proteins. Peptides, capable of antibody-like affinities with increased potency, can be designed to fill in the gap between small molecules and larger proteins. However, cysteine-rich peptides with several disulfide bonds have limitations in production and purification. Therefore, we devised a strategy to identify cyclic peptides with single disulfide connectivity that offers desired properties along with ease in synthesis and production. Here, de novo design of cyclic peptides is demonstrated through screening of peptide libraries using bacterial display and cell sorting. Herein, a step-by-step protocol is presented to design and screen diverse peptide libraries to identify cyclic peptides with desired specificity and affinity towards arbitrary target proteins.